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ence in large cities, notably in London, shows that more than one relief sewer may eventually become necessary for a given district.1
The need for relief sewers is not necessarily an indication of any error in the original plans of a sewerage system. As already stated, it may be wise under some local conditions to use rather small main sewers at first, particularly if there is considerable doubt as to the direction in which the city's population will extend. If funds permit and the difficulties of construction are great, it is better as a rule to provide generous capacity at the outset.
Outfall sewers are the large lines leading from the lower ends of the collecting system to the places of disposal. The end of an outfall sewer running into water is termed its outlet; "outfall" is sometimes used for "outlet." The discharge of a sewer which is partly or wholly submerged is discussed in the next ohaptei
Inverted siphons are sewers in which sewage runs under pressure due to their dropping below the hydraulic grade line and then rising again. The name is a poor one, but not so bad as "siphons," which is occasionally employed, although that term means something entirely different. It would be much better to speak of all such sewers as pressure or depressed sewers. They are most frequently employed to cross under rivers, but occasionally are needed on outfalls to avoid the long lines which would be required to keep the sewers on the hydraulic gradient, or to make pumping unnecessary.
In their design it is necessary to allow for internal pressure, and until recently cast-iron or steel pipe has generally been employed for them. With the development of reinforced concrete, however, a new material has become available for pressure sewers built in the trench, which have been constructed of noteworthy dimensions in Paris, and still more recently reinforced-concrete pipes of large size have been made and used successfully for carrying water under pressures up to 90 Ib. per square inch.
The various details at the ends of inverted siphons are described in Chap. XVI. In any case where such siphons are employed, care should be taken to provide blowoffs at the lowest points, if possible, and to prevent, so far as practicable, coarse materials from entering them. In
1 The Admission of the runoff from roofs into separate sewers may prove the cause of an early necessity for greater sewerage facilities in a district where this practice is permitted. For oxamplo, in some of the aootions of Cincinnati, which wore provided with separate sewers before they wore annozod, the runoff from roofs was permitted to be discharged into the Bowers. After these sections of the city became built up to a greater extent, this runoff overtaxed the sower capacity, and storm sowers were added as street improvemente were made. In oases like this, relief sowers of districts provided with separate sewerage systems become absolutely necessary and it not infrequently happens that the existing separate sewers aro retained for that purpose exclusively and combined sewers of large size are built to act as main sewers receiving the discharge from the separate sewerage system and also from storm-water drains